Incidence of chromosomal aberrations and primary sex ratio were examined in first-cleavage golden hamster eggs obtained after natural mating and ovulation. Fertilized eggs were 413 (97.6%) of 423 eggs prepared. Among them 408 eggs (98.8%) were in mitosis, and the chromosomes could be analysed in 336 eggs (82.4%). The incidences of numerical chromosome aberrations were 1.2% for triploidy, 0.9% for hyperdiploidy and 0.6% for hypodiploidy.
A fair proportion of prenatal mortality in domestic animals are known to be associated with chromosomal abnormalities of the conceptuses10 The work, however, has so far been restricted to morular-blastocyst and fetal stages, with no investigation as to 1-cell stage embryos. It remains unsolved whether the incidence of chromosome aberrations is low even at the first cleavage stage. It also remains to be solved whether the fertilization ratios of Xand Y-bearing spermatozoa can depart from the expected 1:1 ratio in the golden hamster.
The problems primarily relate to the subject of embryonic mortality and are of biological interest.
With the aim to elucidate these problems we undertook this study, where the incidence of chromosomal aberrations and sex ratio were 
Results
A total of 441 1-cell eggs were recovered from 30 females, with an average of 14.7per female. Chromosome preparations were made from 423 eggs (95.9%) and 18 were lost during the process of preparation ( Table 1 ). The number of fertilized eggs which were diagnosed by the presence of 2 or more haploid complements or pronuclei was 413, which corresponded to 97.6% of the eggs prepared.
Of these, 408
(98.8%) showed colcemid-arrested mitosis and the remaining 5 eggs were at pronuclear stage. Chromosomal analysis was possible in 336 eggs, or 82.4% of the eggs in mitosis (Table 2) . Of these, 327 (97.3%) had the normal diploid complement of chromosomes (2n=44, Fig. 1 ) and 9 (2.7%) showed numerical aberrations; 3 (0.9%) with hyperdiploidy, 2n+1 ( Fig. 2) , 2 (0.6%) with hypodiploidy, 2n-1, and 4 (1.2 %) with triploidy, 3n (Fig. 3) . Three of the 4 triploid eggs were those sired by the same male. Structural aberrations of chromosomes, such as breakage or gap, were observed in 5 eggs (1.5%).
In the golden hamster the Y-chromosome is similar to Nos. 2 and 3 autosomes in shape and length23). Its identification is difficult except for banded preparations.
The X-chromosome is prominent and easily distinguishable from other chromosomes.
In this study, sexing was done by detecting the number of the X-chromosome among the complete complements of chromosomes of the 2 n, 2 n + 1 and 3 n eggs. Sex determination was possible in 285 (85.3%) including 4 triploid eggs (Table 3) . There were 155 males and 126 females in the diploid eggs including 2 n + 1 eggs, giving a sex ratio of 55.2% with no statistical significance 0.05). Sex-chromosome constitutions in the 4 Fig. 1 . A normal diploid (2 n = 44) hamster egg at first-cleavage mitosis. Because of the presence of one X-chromosome (arrow), this egg was judged to be male. Air-drying, Giemsa stain. This led them to a conclusion that a part of triploid zygotes were lost during early cleavage stage. Such a very early embryonic loss seems to be true of the golden hamster too, although there is evidence that some triploid fetuses can survive as runts beyond mid-terms1). Triploid eggs can arise from a haploid egg fertilized by two haploid spermatozoa (dispermic triploidy) or a diploid spermatozoa (diploid-spermic triploidy) and a diploid egg fertilized by a haploid spermatozoon (digynic Fig. 3 . A triploid hamster egg at first-cleavage mitosis, showing three complete haploid (n=22) groups, each with an X-chromosome (arrow) giving a sex-chromosome combination of XXX. Air-drying, Giemsa stain. triploidy).
The resultant zygotes bear different sex-chromosome constitutions according to their origin3). Diploid-spermic triploidy probably is of rare occurrence under conditions in vivo, since there is evidence that diploid spermatozoa are filtered out at the utero-tubal junction17), although their fertilizing ability was proved in the experiment in vitro21). Our finding of no triploid eggs with XYY constitution is consistent with the findings by YAMAMOTO and INGALLS28). In their work with day-3 and -9 hamster embryos they failed to find out XYY constitution in 9 cases of triploid embryos.
Since this type of triploidy derives from dispermy, these observations suggest that the occurrence of dispermy is unexpectedly infrequent in the golden hamster.
This consideration is also supported by the findings of fertilization studies.
In the golden hamster polyspermy is exclusively prevented by the zona of hamster embryos. The sex ratios were 56.3 % in day-3 blastocysts, while it was 49.5% in day-9 fetuses. WATANABE27) reported a sex ratio of 55.2% in day-9 hamster embryos. The primary sex ratio, a sex ratio at the time of fertilization, has never been studied in the golden hamster. The sex ratio of 55.2% in this study shows a higher (male predominance) tendency of sex ratio at this earliest time of development. This is opposed to the finding of a significantly low sex ratio in first-cleavage mouse eggs30). We previously examined sex ratio of golden hamster fetuses on day 15 of gestation, the day just before birth (unpublished). The sex ratio was 48.8% (n=506) with no significant deviation from equality. Such observation indicates a lower level of sex ratio at perinatal stages as compared with the primary sex ratio in this study and the embryonic sex ratios above-mentioned. This is suggestive both of a decline of male proportion toward birth and male-biased prenatal mortality to occur in the golden hamster.
